Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT) in the thymus is a rare disease. Furthermore, amyloid deposition in thymic MALT lymphoma has not been previously described. Here, we report a case of a 35-year-old man with thymic MALT lymphoma with amyloid deposition and myasthenia gravis. Chest computed tomography revealed an anterior mediastinal mass with internal cystic component and extensive calcification. Total thymectomy was performed and histopathologic findings were compatible with a diffuse amyloid deposition in extranodal marginal zone MALT lymphoma. The results indicate that thymic MALT lymphoma should be considered as a possible diagnosis in patients with a solid and cystic thymic mass and autoimmune disease, including myasthenia gravis.
Introduction
Thymic extranodal marginal zone lymphoma of mucosaassociated lymphoid tissue (MALT) is a rare disease first described by Isaacson et al. 1 Clinically, thymic MALT lymphoma is associated with autoimmune diseases and chronic inflammation, in particular Sjögren's syndrome. 2 Amyloid deposition in MALT lymphoma is unusual and few cases have been reported. [3] [4] [5] [6] However, there have been no reports on amyloid deposition in thymic MALT lymphoma. This report describes a case of thymic MALT lymphoma with amyloid deposition in a patient with myasthenia gravis. An unusual manifestation of extensive calcification of an anterior mediastinal mass on computed tomography (CT) can lead to difficulties in a differential diagnosis.
Case report
A 35-year-old man presented to our clinic with dyspnea on exertion for two years with no previous medical history.
His serum acetylcholine receptor (AChR) antibody level was initially measured at 7.83 nmol/L (normal, 0.0-0.5 nmol/L); therefore, he was diagnosed with myasthenia gravis. There were no symptoms of Sjögren's syndrome. Apart from the AChR antibody test, no other laboratory tests for autoantibodies were performed.
The patient's initial chest radiograph revealed a bulging countoured right mediastinal mass (Fig 1) . Chest CT demonstrated a 7.4 cm solid mass at the anterior mediastinum with internal dense calcification. The mass showed mild enhancement of approximately 10 HUs and contained low-density lesions, thought to have a necrotic or cystic component. There was no evidence of invasion into adjacent structures (Fig 2) . Based on the clinical diagnosis of myasthenia gravis, the anterior mediastinal mass was considered to be a thymoma, and total thymectomy was subsequently performed. The specimen was poorly demarcated and firm and the longest dimension was 7.5 cm. The cut surface was hard, whitish-yellow, and calcified (Fig 3a) . Histopathologic examination showed that numerous lymphoid cells diffusely infiltrated the thymic tissue with expansion of marginal zones and centrocyte-like cells invading Hassall's corpuscles, forming lymphoepithelial lesions (Fig 3b) . The tumor cells were immunoreactive for CD 20 (Fig 3c) . Congo red stain confirmed amyloid deposition ( Fig 3d) . The tumor cells also showed cytoplasmic staining for kappa light chain (Fig 3e) , but were negative for lambda light chain (Fig 3f) . The pathologic diagnosis was compatible with thymic marginal zone MALT lymphoma with extensive amyloid deposition. Positron emission tomography/computed tomography (PET/CT) scan was performed for clinical staging and there was no hypermetabolic lesion on other sites of the body. His clinical stage was IE using an adaptation of the Ann Arbor staging system. 7 After thymectomy, the patient's symptoms improved but the level of AChR antibody had not decreased following laboratory tests performed two months after surgery.
Discussion
Marginal zone MALT lymphoma is a mature B-cell neoplasm that occurs in various extranodal tissues. Thymic MALT lymphoma is very rare, 2, 8, 9 although it is more common in Asian populations. 2, 8 Most patients with thymic MALT lymphoma also have autoimmune disorders, most commonly Sjögren's syndrome. 8 A thymic mass with internal cystic components is a well known imaging finding of thymic MALT lymphoma. 9,10 An intratumoral cyst may be related to the tendency for cystic transformation of medullary duct-epithelium-derived structures (including Hassall's corpuscles) when the tumor grows in the thymus. 11 Shimizu et al. reported that thymic MALT lymphoma should be considered as a differential diagnosis in Asian patients who have a cystic thymic mass and anautoimmune disease. 2 In our case, there was a suspicious cystic component within the mass. When there is an anterior mediastinal mass with a cystic component in patients with autoimmune diseases other than Sjögren's syndrome, thymic MALT lymphoma should be suspected.
Approximately 2%-4% of cases of amyloid deposition in tissue arise in the setting of non-Hodgkin B-cell lymphoma, especially in lymphoplasmacytic lymphoma. [12] [13] [14] Amyloid deposition in MALT lymphoma is rare, 3, 5 and most reported cases of MALT lymphoma with amyloid deposits showed indolent clinical courses. 3 Amyloid deposition in MALT lymphoma is associated with peritumoral amyloid deposits, single organ involvement, and low or undetectable levels of circulating IgM monoclonal protein. 15 It is thought that immunoglobulin light chains, produced by neoplastic plasmacytoid cells, are not sufficient to deposit amyloid in low-grade MALT lymphoma patients. 15 Cases of MALT lymphoma with amyloid deposition have been reported in organs such as the orbit, 3 lung, 4 soft tissue 5 and breast. 6 However, there has been no report of MALT lymphoma with amyloid deposition in the thymus. In our case, extensive amyloid deposits showed extensive calcification on CT images, making differential diagnosis difficult.
Thymic MALT lymphoma in a patient with myasthenia gravis patient has not been previously reported. Parrens et al. reviewed slides of 14 patients (including 12 patients with myasthenia gravis) originally diagnosed with lymphofollicular thymic hyperplasia and found three patients with early MALT lymphoma lesions. One of the three patients with early thymic MALT lymphoma had myasthenia gravis. 16 This implies the potential for underdiagnosed MALT lymphoma in patients with myasthenia gravis. In our case, the level of AChR antibody did not decrease within two months after thymectomy. AChR antibody titers decrease slowly over time, 17 and they do not always fall after thymectomy. 18 Therefore, it is not clear if there is a true association between thymic MALT lymphoma and myasthenia gravis and further research on the relationship between these diseases is necessary.
In summary, thymic MALT lymphoma is a rare disease. Here, for the first time, we report a case of extensive amyloid deposition in thymic MALT lymphoma in a patient with myasthenia gravis. Based on the observation in this case, we emphasize the importance of considering thymic MALT lymphoma as one of the possible diagnoses in patients with a solid and cystic thymic mass and autoimmune disease, including myasthenia gravis. 
